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1. Please state project objectives and what work was done this quarter to address them:

The overall goal of the project is to develop fertilization strategies to best match nutrient supply and demand,
and develop recommendations for optimal nutrient application timing as compared to a simple constant supply,
which will improve fruit yield, quality, and reduce fruit drop.

A)

Objective 1) Test if a reduced N-P-K nutrient supply in the fall is safe for sustaining HL B-affected citrus,
and whether it can improve fruit quality to facilitate earlier maturity / harvesting and reduce fruit drop:

Fertilization was applied in the control treatment T2 in October. In the last three months, dropped fruit was
counted at intervals every 15 days as scheduled. Fruit harvesting was completed in Hamlin, and yield and fruit
quality were measured in November 2024. Similarly, leaf sampling and soil sampling were done after Hamlin
fruit harvesting for further leaf nutrient and soil chemical analysis, which was sent to Waters Agricultural
Laboratories. Fruit dropped and yield data were presented here and soil and leaf data will be reported later.
Hurricane Milton caused substantial additional fruit drop in October 2024.

Fruit drop per month: The average fruit drop per plant per month from October to December was higher in
Hamlin compared to Valencia. In Hamlin, the sigmoidal fertilization treatment T10 (50% additional fertilizer)
resulted in the highest fruit drop at 75 fruits per tree per month. While fewer fruit drops were recorded in
treatments T9 (41 fruits per plant per month) and T3 (46 fruits per tree per month). However, there was no
significant difference with fertilization treatments in Hamlin perhaps due to the hurricane impacts and the wide
variability of fruit health status and fruit production between the replicated blocks. In Valencia, there was a
significant difference where the highest fruit drop of 28 fruits per tree per month was also observed in T10,
whereas the lowest drop occurred in T4. These findings indicate that excessive fertilizer (50% additional)
applied treatment led to a higher fruit drop during October to December.

Cumulative fruit drop per tree: The cumulative fruit drop per tree was higher in Hamlin than in Valencia. In
Hamlin, the total fruit drop from June to December was highest in treatment T10 (165 fruits/tree), followed by
T6 (160 fruits/tree), while the lowest fruit drop was observed in T9 (99 fruits/tree) and T3 (109 fruits/tree). In
Valencia, the highest fruit drop was also recorded in T10 (88 fruits/tree), with minimal fruit drop observed in
treatments T4, T5, and T9.

Interestingly, data illustrated that T9 consistently resulted in less cumulative fruit drop/tree until December in
Hamlin and Valencia, which indicates that sigmoidal fertilization with fall fertilization in September and 25%
extra in spring could minimize the fruit drop.
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Cumulative fruit drop per tree: The cumulative fruit drop per tree was higher in Hamlin than in Valencia. In Hamlin, the total fruit drop from June to December was highest in treatment T10 (165 fruits/tree), followed by T6 (160 fruits/tree), while the lowest fruit drop was observed in T9 (99 fruits/tree) and T3 (109 fruits/tree). In Valencia, the highest fruit drop was also recorded in T10 (88 fruits/tree), with minimal fruit drop observed in treatments T4, T5, and T9.  
Interestingly, data illustrated that T9 consistently resulted in less cumulative fruit drop/tree until December in Hamlin and Valencia, which indicates that sigmoidal fertilization with fall fertilization in September and 25% extra in spring could minimize the fruit drop. 
Fruit drop rate, yield, and fruit qualities: In November, we harvested the Hamlin sweet orange and calculated the total fruit drop rate and yield. We observed that the fruit drop rate was up to 93% in T2, whereas a lower fruit drop rate was recorded in T6 (80%) and T5 (86%). However, there was no statistical significance in the fruit drop rate, as we calculated after harvesting.  Similarly, the fruit yield was not significantly different regardless of fertilizer management in 2024, while the highest yield was in sigmoidal treatment T3 (33.3 boxes/ac) and T6 (35.0 boxes/ac). The overall fruit yield was extremely low even with full fertilizer application and other management practices, which illustrated that HLB infestation combined with a hurricane prior to harvest when the early mature fruit is very vulnerable causes a severe impact on tree health and reduces the nutrient management response.  
Likewise, the fruit quality parameters, including fruit diameter (FDM), single fruit weight (SFW), TSS, TA, and maturity index (MI), were also not influenced by fertilizer management treatments. 
Objective 2) Develop an optimized, practical fertilizer timing management profile to boost fruit quality and reduce fruit drop for HLB-affected citrus based in part on the sigmoidal nutrient demand curve defined by four physiological growth phases (0=bloom/fruit set; 1=cell division; 2=cell enlargement; 3=maturation):
The treatment involving sigmoidal fertilizer supply with 50% extra (T10) resulted in a significantly higher early season fruit relative growth rate compared to the control treatments (T1 and T2) during June and July, but resulted in one of the highest fruit drop rates by December. Unfortunately the interference of a major hurricane has reduced the chances of statistical significance and meaningful practical interpretation of these trends. It is evident that even the best treatment still produced low yields even when assuming no fruit drop. The combined effects of HLB and bad weather suppressed beneficial tree response to fertilizer treatment.
 
B) New developments: None
C) Issues: Hurricane Milton, a very destructive category 4 storm, caused substantial damage to the trial in October 2024. Just two years earlier, hurricanes Ian and Nicole caused similar devastation to the trial. There is consensus that recovery of citrus trees from hurricane damage takes at least 3 years.
2. Please state what work is anticipated for next quarter:
Routine lysimeter sampling, leaf sampling, processing and analysis will be ongoing, as will tree size, root growth and fruit drop, growth measurement and Hamlin harvest.
Plan for January to March 2025
·         Final routine leaf sampling every 2-month interval (Valencia; March)
·         Harvesting of Valencia plots (measure yield, fruit drop rate, fruit quality analysis etc.)
·         Schedule the last Aerobatics flight for tree health, vigor, volume, and area estimation in late December / January
 
3. Please state budget status (underspend or overspend, and why):
Spending is now at about 81%. This is less than expected for a completion date in June (NCE to complete Valencia harvest and final reporting) due to the resignation of a full-time technician. 
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